The fluorescence signal in the presence of H2, H3 and gelred can be effectively quenched by GO is vital for the design of the HCR/GO/Gelred assay. There are a variety of factors can influence the sensitivity in this experiment. As shown in Fig.   S1A , it can be seen that, the fluorescence intensity of F1 and F0 initially increased and then decreased with the increasing of pH, the maximum F1/F0 values was attained at pH 7.4. so the 7.4 was selected as the optimum pH value. Fig. S1B shows that the incubation temperature could obviously affect the sensitivity. To begin with, the fluorescence signal of F1 and F0 increased when the temperature rises and then decreased gradually over 37°C. The value of F1, F0, and F1/F0 reached the maximum when the incubation temperature was 37°C, so the 37°C was chosen as the HCR reaction temperature in the design experiments.
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1.Optimization of reaction conditions
The fluorescence signal in the presence of H2, H3 and gelred can be effectively quenched by GO is vital for the design of the HCR/GO/Gelred assay. There are a variety of factors can influence the sensitivity in this experiment. As shown in Fig.   S1A , it can be seen that, the fluorescence intensity of F1 and F0 initially increased and then decreased with the increasing of pH, the maximum F1/F0 values was attained at pH 7.4. so the 7.4 was selected as the optimum pH value. Fig. S1B shows that the incubation temperature could obviously affect the sensitivity. To begin with, the fluorescence signal of F1 and F0 increased when the temperature rises and then decreased gradually over 37°C. The value of F1, F0, and F1/F0 reached the maximum when the incubation temperature was 37°C, so the 37°C was chosen as the HCR reaction temperature in the design experiments.
The concentration of H1, H2 and H3 were also investigated in order to obtain the high sensitivity. As shown in Fig. S2A , the F1/F0 value reached a maximum with 30 nM H2. 30 nM as the optimized concentration of H2 was therefore selected in the following experiments and the concentrations of H3 are identical with H2.
As shown in Fig. S2B , the value of F1 and F0 are both always increasing with the the increase of H1 concentration. But the maximum F1/F0 value is observed with 20 nM H1. 20 nM was confirmed as the optimized reaction concentration of H1. 
